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THE ARTICULATION OF SCHOOL AND COLLEGE 
WORK IN THE SCIENCES 1 

ill 

FOUR PLANS FOR THE ARTICULATION OF SCHOOL AND COLLEGE 

SCIENCE 

The natural method, distinctly indicated by the above consid- 
erations, would be that of providing a special college course, in 
continuation of each study, for the benefit of the entrants in each 
science. The aim of this course would be to complete the prep- 
aration of the student in the general field of the science. It 
would leave him with knowledge of this equivalent to that 
acquired by those who begin the study in college and take the 
regular college one-year course, and sufficient to enable him to 
pursue an advanced topic. Not till this point was reached would 
union of the two groups of students take place. It is certainly 
not necessary that the junction of the two bodies of students 
should take place immediately on admission to college work in 
each subject. The considerations urged above, indeed, seem to 
show that this would be inexpedient, if not impossible. In spite 
of this, however, three ways of forcing the conventional method 
of articulation into the sciences have been tried. In each case 
either the college or the school course has been deranged in 
pursuit of the fetish of direct articulation with an established 
college course. These may be considered briefly before the more 
rational method is discussed. 

I. The college one -year course is severed at the center and a 
year is given to the school in which to cover the ground of the 
first half of the subject. A continuous course of instruction can 
then be obtained by entering the second half of the college 
course either from the school course or from the first half of the 

'Expanded from a report presented to the N. E. A. in July 1898 (Report for 
1898, p. 954), and a paper read before a joint meeting of the high school and college 
section of the Illinois Teachers' Association in December 1898. 
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college course. The advantage is a direct articulation with a 
regular college course. The objection lies in an unfair circum- 
scription of the school work by confining it to non-metals in 
chemistry or to mechanics and sound (say) in physics, and 
reserving the remainder of each field for the college. Here the 
school pupil who never proceeds to college suffers a real depriva- 
tion in order that a minority of his comrades may secure the 
imaginary advantage of an articulation of their work on lines 
used in mathematics (where elementary algebra, plane and per- 
haps solid geometry are relegated to the school, and other topics 
are reserved for the college) . It is a slavish adoption of the 
plan for subdivision used in another subject, without the justifi- 
cation which there exists. This plan is used in one of the three 
institutions already mentioned as being the only ones which 
attempt systematic articulation in chemistry. 

2. The second plan is the converse of the first. The col- 
lege gives no introductory instruction in a science beyond a 
course of high-school caliber, so that this or a school course 
secures equal privileges in entrance to advanced courses in col- 
lege. Closer inquiry reveals the fact, however, that the entrants, 
although they all receive credit in a science, are unequal and 
have to be sifted. Some are advanced and others are placed with 
the beginners. In fact none of the institutions which might be 
classed here apply the same principle to all the sciences or 
to all the entrants in any one science. They have uniformity 
neither in system nor standard either in admission or college 
work. They fall into this group rather because they do not 
belong to any of the others than because they adhere to any plan 
that can be defined. 

The first plan mangled the natural school course so as to 
make it of like content with the first half of the college course 
for the purpose of articulation. The second emasculates the 
college work so as to reduce it to equivalence to the school 
course for the same purpose. It seems to be strangely fatuous 
to strive after a mechanical adjustment by invading the rights 
of the average school pupil or throwing away the natural advan- 
tage of the college. If the college cannot give introductory 
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courses in the sciences, heavier on an average than correspond- 
ing school courses, it has no right to exist. A course which is 
excellent in a school would be, in some respects, mediocre in a 
college. 

It must be confessed that, in some colleges, the mediocre 
introductory course is a matter of choice independently of any 
convenience for articulation which it may bring. But the ten- 
dency seems to be in the direction of higher standards in col- 
lege work in science, so this particular case may be dismissed as 
a passing phase. 

3. The third plan, like the second, provides a college 
course equivalent to the admission requirement, but, aiming at 
greater thoroughness in preparation for advanced work, it puts 
another year of college work covering the same ground on the 
top of each ! This seems to err as far on the side of thorough- 
ness as the former did on that of superficiality. 

Under this system the students who began the subject in 
college, and they probably form the majority, suffer unnecessary 
loss of time. They pursue the same topics twice, often under 
the same instructor, in the same laboratory. For them it involves 
two harvests for one crop and much superfluous palinology. 
The first plan sacrificed all the school pupils who did not go 
afterwards to a particular university. The third secures articula- 
tion by sacrificing the interests of the college students who did 
not offer the subject for admission. Both methods accommodate 
a few at the expense of the large majority. 

This plan is that of the department of chemistry of another 
of the three institutions mentioned. The loss of time is here 
enormous, as each of the two college courses, constituting 
together an introduction to the facts and principles of the 
science, is spread over a whole year. The curious feature of the 
situation is that many of the beginners are advised to enter the 
second college course without having taken either the school or 
preliminary college course ! This institution seems deliberately 
to slight, not only the school work, but its own introductory 
course as well. It provides a clumsy method of articulation and 
then makes mockery of the advanced character of the course, 
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to which a pupil gains admission by a hard year's work in a 
school, by swamping it with beginners. The method appears 
therefore to be unworkable in practice. 

4. The first plan secures an allotment for the school course by 
bisecting the college course. The third reaches the same end 
by doubling the college course. Considered together they form 
a very pretty paradox. The fourth plan, as we have hinted, 
simply provides a supplement to the school course to supply the 
missing link between the admission unit and the second year of 
college work. The one-year college course is independent of 
this. The natural school course and the natural college course 
both remain unmutilated. All that is necessary is to secure a 
homogeneous group of students for the special class in which 
the school work is supplemented. For this purpose the extent 
and kind of work to be offered for admission must be definitely 
outlined on the basis of what the schools can do, and must be 
rigidly exacted when credit is given. The advancement then 
takes care of itself. The length, content, and standard of this 
special course will be adjusted so as to bring the school knowl- 
edge of each subject up to the measure of the college unit. If 
the admission standard has to be set low, or the college course 
is unusually heavy, the supplement will be long, and vice versa. 
It will leave the students ready to pursue advanced work in the 
same classes with those who have completed the college intro- 
ductory course. 

This plan would seem to provide for the most complete 
recognition of the preparatory work, and for granting the full 
advancement the pupils have earned, since the special course 
can be adjusted exactly to the equipment the entrants bring with 
them. 

It involves two distinct non-consecutive courses, and, there- 
fore, additional instruction. This practical difficulty is not so 
great as it seems, since the individual nature of laboratory work 
makes it easy to give a different set of exercises to the advanced 
section without greatly increasing the burden on the instructor. 
Separate quizzes are absolutely necessary. It is advantageous 
for many reasons to require the advanced section to hear part of 



THE SCIENCES IN SCHOOL AND COLLEGE 531 

the course of experimental lectures given to the college begin- 
ners. 

This plan is used by the department of chemistry of the 
University of Chicago, the third of the three institutions already 
mentioned as having definite plans for chemistry at all. Expe- 
rience with the method shows that the diversity in preparation 
of entrants in chemistry, the average length of the interval 
since they last pursued the subject, and other circumstances 
are such at present that nine tenths of the members of the 
special class require about twenty -four weeks of college work 
to bring them to the level of college beginners who have 
worked nine hours a week for a year. There is no reason, how- 
ever, why this proportion should not soon become much smaller. 
It is mainly a question of securing greater uniformity and 
thoroughness in their preparation. In every case, however, the 
adjustment is automatic, and the advancement is measured by 
the real attainments of the class as shown by the abbreviation 
they effect in the time taken to reach the predetermined stand- 
ard. 

The statement so often made by college instructors, that a 
preparatory course is a positive harm to their pupils, is com- 
pletely refuted by the results under this system. The advanced 
section progresses very rapidly, after its members have found 
their bearings, and at the end of twelve weeks, instead of being 
indistinguishable from the beginners, is in every way enormously 
ahead of them. 

TWO CRITICISMS OF THE CHICAGO METHOD OF ARTICULATION 

A new and unfamiliar plan for articulating school and college 
work can scarcely be expected to pass without criticism and 
some misunderstandings, and possible objections based thereon 
may be anticipated. 

An objection which may be looked for is that to require stu- 
dents to take a college course covering the same field as that 
already traversed in school, even if the plane is higher, has the 
appearance of requiring repetition of the same work, instead of 
advance beyond it. 
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This objection is never raised against the ordinary policy of 
all institutions in respect to Latin, German, English, or history, 
yet the condition is obviously the same. The study of Cicero, 
Livy, or Horace may be pursued with different text-books from 
that of Caesar or Virgil, but the linguistic matter is largely iden- 
tical in all. The college instructor knows the content of the 
antecedent school courses, and demands a distinct advance on 
this to the proper amount. To pass from Carhart and Chute's to 
Daniell's "Physics," or from Remsen's "Briefer course" in 
school to Remsen's "Advanced course" in college, is as real an 
advance as any in other departments. 

There is a feeling that the sciences are different from the 
languages and history, and that the college course should be 
"an advance in a straight line from the end of the school 
course," and so the college course must be called chemical analy- 
sis, or physiology, or bacteriology, or mathematical physics, 
otherwise just advancement has been denied. The advance 
from a small book to a large book on general chemistry or 
physics is not an advance in a straight line, of course. But, if 
this be an objection, it is one which lies against the nature of the 
science rather than in the policy of a university. To secure an 
advance of this kind in chemistry, it would be necessary to dis- 
cover some new elements, particularly new common elements, 
and reserve them for college use. The sciences are defective in 
respect to their fitness for being divided in this ideal (?) way 
just as much as, and no more than, other subjects. Yet no one 
demands a new language as the sole fit sequel to a year of 
school German or French. No one claims that a school course 
in mediaeval history is repeated when the same title occurs 
among advanced courses in a college catalogue. It is not 
prophecy which is the natural sequel to school modern history, 
but modern history again with different books, a different 
instructor, a different attitude, a class selected by more rigid 
tests, and a call for closer discrimination, more minute study, 
and a broader view of the same thing. In mathematics alone 
does the number of semi-independent branches, into which the 
subject has been split, seem to set an example of a set of more 
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or less consecutive, yet distinct, topics. But this is no ground 
for forcing other subjects into subdivision on the mathematical 
model whether they are capable of subdivision or not. Con- 
tinuing the same subject under a competent instructor is not 
ordinarily spoken of as repetition, and the expression is as inap- 
plicable to chemistry or biology as to most other subjects. 

In reality the important role which the laboratory plays in 
the teaching of science and the individual nature which may 
easily be given to this work, enables the instructor in a science 
absolutely to exclude the repetition of the same or similar 
experiments. In addition to special selection for any given 
class as a whole, there will naturally be supplementary accom- 
modation to each person in the class. So that even the appear- 
ance of repetition is far more perfectly provided against in the 
sciences than is possible in most other subjects. 

If the best course for the majority of school pupils is one 
which covers the whole field of each science, and there can be 
little doubt of this, and if the college course in the same subject 
is profounder in spirit and more complete in scope, then the 
plain duty laid on the college instructor of the pupils from the 
schools is that of more intensive cultivation of the same field 
with a view to preparing the entrants in each science for work in 
more advanced topics. In the broadest point of view, this course, 
far from involving unnecessary loss of time to the pupil from the 
school, is that which the nature of scientific work explicitly dic- 
tates. 

Teaching necessarily involves presentation of the parts of a 
subject consecutively. This method leads to the mastery of plane 
geometry step by step. Knowledge of a science, however, consists 
in seeing every, part in its relation to other parts and the mastery 
of a science involves therefore repeated study of the same topics. 
Thus, in chemistry, the elementary school course is followed by 
a college course, that by chemistry from the analytical point of 
view, and that again by theoretical and physical chemistry. The 
subject-matter is largely selected from the same general field in 
each of these cases. They are the same principles that are devel- 
oped more fully at each stage and are applied and reapplied 
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throughout the whole series of courses. The standard, the point 
of view, the precision in manipulation, and the critical attitude 
are the varying elements. The sciences resemble the languages 
more than mathematics in this respect. 

Another objection lies in the problem of providing suitable 
lectures for the advanced section. There are two possible 
plans. 

i. The advanced section may be required to hear a part of 
the experimental lectures given to the beginners. This gives 
them the benefit of a systematic review of the principles and 
fundamental facts which they have studied before, in addition to 
much advance on the elementary school course. The whole 
will be valuable, as the schools cannot possibly attempt to imi- 
tate, much less to duplicate, a fully illustrated college course of 
lectures. The expense to the school and the tax on the time of 
the instructor would be too great. This is in accord with the 
universal practice in all institutions. The same experimental 
lectures are invariably given to all classes of students whether 
their work is in the college proper, the graduate school or the 
professional schools of medicine, pharmacy or engineering. 

2. To save appearances, a separate series of unillustrated 
lectures, with attempt at more exclusive adjustment to the wants 
of the advanced section, may be given. To give this the 
character of a special set of elaborate experimental lectures 
would be out of the question on account of the expense in the 
matter of material and assistance. The money which this would 
cost would usually be expended to better advantage for these 
very students in any one of several other ways. It seems to me 
that, while neither plan is ideal, the former has, on the whole, 
distinct advantages over the latter. 

RESULTS UNDER THE CHICAGO METHOD OF ARTICULATION 

This method may be expected : (i) To encourage the study 
of optional sciences in schools, and their presentation as admis- 
sion subjects ; (2) to encourage the entrants in each science to 
continue the study of the same science in college ; and (3), since 



THE SCIENCES IN SCHOOL AND COLLEGE 535 

interest usually increases with advancement into a science, to 
tend to carry larger numbers of undergraduates into the more 
advanced courses. 

The actual results in an institution where this method has 
been tried by the department of chemistry for three years may 
be of interest in this connection. The percentages of entrants 
offering chemistry as an admission subject, have been 35, 37, 
and 41, respectively. The number having entrance credit in 
chemistry who have taken further work in the same department 
is found to have increased fivefold when the last two years are 
compared with the three previous ones. The best students in 
advanced work have been found among those who have entered 
the department by this route. 

To sum up, correlation of school and college science is possible 
and is well worth an effort to bring it about. The needs are — 
uniformity in school work, uniformity and definiteness in college 
entrance requirements, and provision for a definite and just 
advancement corresponding to the value of the admission credit. 
For the last, establishing a separate class, and giving it a special 
course, is the plan which, after trial of the others, is found to give 
the best results. 

These three principles involve nothing new. They simply 
claim for science the same treatment that languages and mathe- 
matics now enjoy. If they are put into practice no college 
professor will ever regret that some of his pupils pursued his 
subject in school before they reached his hands. The obvious 
benefit of a good preparatory course will be placed beyond doubt 
by the results. 

Alexander Smith 
The University of Chicago 



